NAVSEA
STANDARD | TEM

FY-04
| TEM NO 009- 30
DATE: 30 AUG 2002
CATEGORY: Il
1. SCOPE
1.1 Title: Boiler Sanple Tubes; inspect
2. REFERENCES:
2.1 S9221-Cl-GIP-010, Repair and Overhaul Miin Propul sion Boilers
3. REQUI REMENTS:

3.1 Renopve tubes using tube sanmpling nethods in accordance w th Paragraph
3.4 of 2.1.

3.1.1 Cut generating tubes renoved as sanples 8 to 10 i nches above
the water drum

3.2 ldentify and netal -tag tubes, tube stubs, and tube sections renoved,
with ship's name and hull number, Work Item nunmber, boiler nunber, tube
designation, bottom and top of sections, segnment sequence, upstream side
(furnace face), and downstream si de of gas fl ow

3.2.1 Cut tube rempoved into three-foot m ni mum segnents and split
| ongi tudi nally by nechani cal nmethod with tube dry (no oil) so that upstream
side (furnace face) half is split fromside downstream of gas flow half.

3.2.1.1 There shall be two distinct individual halves to each
segnent, tube stub, and bend.

3.2.1.2 Each half (waterside/steanside and fireside) shal
remain intact.

3.2.2 ldentify and netal -tag each segnent and half in accordance
with 3.2 so that full length of tube nmay be reconstructed and pl acement
ori ent ed.
3.3 Inspect tube segnments for the foll ow ng:
3.3.1 Steansides/watersides:
3.3.1.1 G| deposits
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Loose sl udge

Hard baked-on sl udge
Scal e

Scabs/ t ubercl es

Pitting

H gh tenperature oxides

Wat er si de grooves

Corrosion fatigue fissures

CGeneral waterside thinning

Wat er si de bur ni ng
Wat er si de abr asi on
Di e mar ks

St eam tracki ng

Stress corrosion cracking (caustic enbrittlenent)
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CGeneral fireside thinning
Fi resi de burni ng

Tube enl ar genent

Swagi ng

Saggi ng

War pi ng

Heat blisters

Thermal cracks

Mechani cal fatigue cracks

St eam gougi ng
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3.3.3 Submit one legible copy, in hard copy or electronic nedia, of
a report listing results of the requirements of 3.3 to the SUPERVI SOR

3.4 Collect sanples (equal to a heaping tabl espoon each) of waterside
soft and hard deposits for each boiler

3.4.1 Soft deposits - Place the tube segnents in a vise with the
wat ersi de up and w rebrush watersides. Collect |oose residue in a bottle.
Label bottle with the title Soft Deposits, ship, boiler nunber, and tube
numnber .

3.4.2 Hard deposits - Place the tube segnent in a vise with the
wat er si de up and power wirebrush watersides to renove | oose residue. Crinp
the tube segnment slowy allow ng flakes of hard sludge to fall back into the
tube. Collect the loose flakes in a bottle. Label bottle with title Hard
Deposits, ship, boiler nunber, and tube nunber.

3.5 Package tubes, deposit sanples, and a copy of report (3.3.3) and send
to a laboratory qualified to acconplish chenical analysis.

3.5.1 Analyze the tube sanples for the foll ow ng:

3.5.1.1 Tube wall thickness at zero, 90, 180, and 270 degree
positions

3.5.1.2 Extent of pitting (major pit depths and average
overall pitting)

3.5.1.3 Thickness of hard scale nineral deposits

3.5.2 Analyze deposit sanples for specific nmineral conposition in
percent ages of cal cium magnesium and silicon oxide.

3.5.3 Subnmit one legible copy, in hard copy or electronic nedia, of
a report listing results of the requirements of 3.5.1 and 3.5.2 to the
SUPERVI SOR
3.5.3.1 Include negative report.

4. NOTES:

4.1 Sanple tube(s) replacenent will be included in the invoking Wrk
[tem
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